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(54) SPIRO COMPOUND AND ITS USE AS ELECTROLUMINESCENT MATERIAL 
(57)Abstract: , 



PURPOSE: To provide a spiro compound, which consists of a 
spirofluorene derivative, is able to yield a good optical yield, has 
a reduced tendency to crystallize, is capable of being processed 
into a thin uniform film, and is useful as an electroluminescent 
(EL) material. 

CONSTITUTION: A spiro compound of formula I (K1 and K2 
independently represent a conjugated system) used as an EL 
device is provided. The compound preferably consists of a 9,9'- 
spirofluorene of formula II (benzo groups are each independent), 
more preferably, a spirobifluorene of formula III [wherein K, L, M 
and N independently represent a group of formula IV (wherein R 
is same as K-N or represents H, a 1-220 alkyi or the like; m and 
n are each 0, 1, 2 or 3; X and Y independently represent N or 
OR; and Z represents -0- -S- or the like), or a group of 
formula V]. The compounds of formulae I to III are used, for 
example, as an EL material and employed as an active layer of 
an EL device. 
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xfn-109 


Gl 


Gl 


C5 


G5 


y!.h*a-iio 


CI 


Gl 


C6 


G6 


y!,fa-iii 


Gl 


Gl 


G7 


G7 


y<.f 13-112 


Gl 


Gl 


C8 


G8 




Gl 


Gl 


G9 


G9 


xfn-114 


Gl 


Gl 


GIO 


GIO 


xfn-115 


Gl 


Gl 


Gil 


GU 


0-116 


Gl 


Gl 


G12 


G12 


XfO-117 


Gl 


Gl 


G13 


G13 


;^fo-ii8 


Gl 


Gl 


C14 


C14 


Xh*n-119 


G2 


G2 


C2 


G2 


;^fn-i20 


G2 


G2 


C3 


G3 


;^fci-i2i 


G2 


G2 


G4 


G4 


;^t*CI-122 


C2 


G2 


G5 


G5 


:^fn~i23 


G2 


C2 


C6 


G6 


Xfn-124 


G2 


G2 


G7 


G7 


Xfn-125 


G2 


G2 


C8 


G8 


;^fn-i26 


G2 


G2 


G9 


C9 


7,t"a-i27 


C2 


G2 


GIG 


GIO 


xfn-128 


G2 


G2 


Gil 


Gil 


;^h* 13-129 


G2 


G2 


G12 


G12 


X fa -130 


G2 


G2 


G13 


G13 


;^b"a-i3i 


G2 


G2 


G14 


G14 


Xt't3-132 


G3 


G3 


G3 


C3 


(3-133 


G3 


G3 


G4 


G4 


Xfn-134 


G3 


G3 


G5 


G5 


Xfa-135 


G3 


G3 


C6 


G6 


13-136 


G3 


G3 


G7 


G7 


Xfl3-137 


G3 


G3 


G8 


C8 



#ifW7- 2 7 8 5 3 7 
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Xt: 11-138 
X fa -139 
;^fn-i40 
;^b*n-i4i 

Xb* 0-142 
;^b"0-143 

Xba-144 

Xh"n-i45 

:^fO~145 

;^ fa -147 
;^ fa -148 
:^ fa -149 
;^fn-i50 
;^ fa -151 
fa -152 
;:^f a-153 
;^ fa -154 
;^f a-155 
:^f a-156 
:5^fa-i57 

Xf a-158 

xf a-159 
xf a-160 
xf a-161 

Xf a-162 
Xf a-163 
Xf a-164 
Xfa-165 
Xf a-166 
Xf a-167 
Xf a-168 
Xf a-169 

Xf a-170 
Xf a~i7i 

Xf a-172 
Xf a-173 
Xf a~174 
X f a-175 
Xf a-176 
Xf a-177 
Xf a-178 



Xf c 



-179 



Xf a-180 

Xf a-181 

Xf a-182 
Xf a-183 
Xf a-184 
Xf a-185 
Xf a-186 
Xf a-187 
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:^ fn-188 


G2 


G13 


G13 


C2 


XfCl-189 


G2 


G14 


C14 


G2 


y^fP-190 


G3 


G4 


G4 


G3 


y^b'CJ-191 


G3 


G5 


C5 


G3 


y^fn-192 


G3 


G6 


G6 


G3 




G3 


G7 


G7 


G3 


;:^b"n-194 


G3 


G8 


G8 


G3 




G3 


G9 


C9 


G3 


;x fn-196 


G3 


GIO 


GIO 


G3 


:^t;'n~i97 


G3 


GU 


GU 


G3 


;^ fn-198 


G3 


G12 


G12 


G3 


;^ fn-199 


C3 


G13 


G13 


G3 


XfO-200 


G3 


G14 


G14 


G3 


;^ fa -201 


H 


G3 


G3 


H 


;^fcrD-202 


H 


G4 


G4 


H 


;^b"o-203 


H 


G5 


G5 


H 


Xh"n-204 


H 


C6 


G6 


H 


;^b'n-205 


H 


G7 


G7 


H 


;^b"n-206 


H 


G8 


G8 


H 


:^b*n-207 


H 


G9 


G9 


H 


;^b'n-208 


H 


CM 


CIO 


H 


;^b"n-209 




GU. 


Gil 


H 


7s b'O"-210 




G12 


C12 




xb*a-2ii 


H 


G13 


G13 


H 






G14 


014 






*3 : 


S (V) ©xbn{t^!|^ 








A= 1 


3-G2 






K 


L 


M 


N 


;^b"n-2i3 


Gl 


Gl 


C3 


G3 


;:^b"n-2i4 


Gl 


Gl 


G4 


G4 




Gl 


Gl 


G5 


G5 


Xb'n-216 


Gl 


Gl 


G6 


G6 


;^bn-2i7 


Gl 


Gl 


C7 


C7 


;^b*a-2i8 


Gl 


Gl 


C8 


C8 


;^fn-2i9 


Gl 


Gl 


G9 


G9 


;^ fn-220 


Gl 


Gl 


GIO 


GIO 


Xb'Cl-221 


Gl 


Gl 


Gil 


GU 


;:^bn-222 


Gl 


Gl 


GL2 


G12 


;^b-n-223 


Gl 


Gl 


C13 


G13 


Xb"n-224 


Gl 


Gl 


G14 


G14 


:^bn-225 


G2 


G2 


G2 


G2 


:^ en -226 


G2 


G2 


C3 


G3 


X fn-227 


G2 


G2 


G4 


G4 


Xfn-228 


G2 


G2 


G5 


G5 


Xh'C3~229 


G2 


G2 


G6 


G6 


;:^fn-230 


G2 


G2 


G7 


G7 


xfn-231 


G2 


G2 


C8 


C8 


;^b'P-232 


G2 


G2 


G9 


G9 


Xbn~233 


G2 


G2 


GIO 


GIO 
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;^fn-234 G2 

;^fa-235 G2 

;^fD-236 C2 

;:^fn-237 C2 

;:^b'n-238 G3 

Xfa-239 G3 

Xfn-240 G3 

y^fn-241 G3 

Xh'C3-242 G3 

:^fn-243 G3 

;^fP~244 G3 

;^fn~245 G3 

Xfn-246 G3 

7.fn-247 G3 

;^,fO-248 G3 

XfO-249 C3 

Xb'n-250 G4 

Xfn-251 G5 

;^t:"n-252 G6 

;^fn-253 G7 

Xft3-254 G8 

Xf\3-255 G9 

X\^U-256 GIO 

Xb'n-257 Gil 

Xfn-258 G12 

7.fn-259 G13 

Xfn-260 G14 

Xfa-261 H 

;^t;a-262 H 

Xfn-263 H 

XfH-264 H 

Xfn-265 H 

;^fn-266 H 

XfD-267 H 

Xf 0-268 H 

XfCI-269 H 

Xfn-270 H 

7,fn-271 H 

Xfn-272 H 

;^fn-273 Gl 

XfO-274 Gl 

Xfn-275 Gl 

Xfn-276 Gl 

Xt'O-277 Gl 

Xb"0-278 Gl 

;^ba~279 Gl 

XbCI-280 Gl 

;2.b"n-28i Gl 

;^b'P-282 Gl 
;^b"P-283 ■ Gl 



(19) 



G2 Gil GU 

G2 G12 G12 

G2 G13 G13 

G2 Ga.4 G14 

G3 G3 G3 

G3 G4 G4 

C3 G5 G5 

G3 C6 G6 

G3 G7 G7 

G3 G8 G8 

G3 C9 C9 

G3 GIO GIO 

G3 Gil Gil 

G3 C12 G12 

G3 G13 G13 

G3 G14 G14 

G4 G4 C4 

G5 C5 G5 

G6 G6 G6 

G7 G7 G7 

G8 G8 G8 

G9 G9 G9 

GIG CIO CIO 

Gil Cll Gil 

G12 G12 C12 

G13 G13 G13 

G14 G14 G14 

H G3 G3 

H C4 G4 

H C5 G5 

H G6 C6 

H C7 G7 

H G8 G8 

H G9 G9 

H GIO GIO 

H Cll Gil 

H C12 G12 

H G13 G13 

H G14 G14 

C3 G3 Gl 

G4 G4 Gl 

G5 G5 Gl 

G6 G6 Gl 

C7 G7 Gl 

G8 G8 Gl 

G9 G9 Gl 

GIO CIO Gl 

GU Gil Gl 

G12 C12 Gl 

G13 G13 Gl 
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Gl 


G14 


C14 


Gl 


Xt;n-285 


G2 


G4 


G4 


G2 




G2 


G5 


G5 


G2 




G2 


G6 


G6 


G2 


;^fn-288 


G2 


G7 


G7 


G2 


Xfn-289 


G2 


G8 


C8 


G2 


7-. f n-290 


G2 


G9 


G9 


G2 


y^fn-291 


G2 


GIO 


GIO 


G2 


Xfa-292 


G2 


Gil 


Gil 


G2 


;^b"n-293 


C2 


G12 


G12 


G2 


Xfn^294 


G2 


G13 


C13 


G2 


;<.fa-295 


G2 


G14 


G14 


G2 


;^b"a-296 


G3 


G4 


G4 


G3 


;5ifa-297 


G3 


G5 


C5 


G3 


;:<fta-298 


G3 


G6 


C6 


G3 


Xfn-299 


G3 


G7 


C7 


G3 


;^fn-300 


G3 


G8 


C8 


G3 


;^fn-30i 


G3 


G9 


C9 


G3 


XfO-302 


G3 


GIO 


CLO 


G3 


;^h'n-303 


G3 


Gil 


GU 


G3 


fa -304 


G3 


G12 


G12 


G3 


53-305 


G3 


G13 


G13 


C3 


;^fO-306 


G3 


G14 


G14 


C3 


;^fn-307 


H 


G3 


G3 


H 


;^fO-308 


H 


G4 


C4 


H 


;^fn-309 


H 


G5 


G5 


H 


xfn-310 


H 


G6 


G6 


H 


>^ fa -311 


H 


C7 


G7 


H 


;^ fa- 312 


H 


C8 


G8 


H 


;^ fa -313 


H 


G9 


C9 


H 


;^f a-314 


H 


GIO 


ao 


H 


X fa- 315 


H 


Gil 


GU 


H 


X fa- 316 


H 


G12 


G12 


H 


xf a-317 


H 


G13 


GL3 


H 


;^ fa -318 




G14 


G14 


H 






(V) ©Xf a{t^!| 










B = G3 






K 


L 


M 


N 


xf a-319 


Gl 


Gl 


G3 


G3 


;^ fa -320 


Gl 


Gl 


G4 


C4 


X fa- 321 


Gl 


Gl 


C5 


G5 


Xf a-322 


Gl 


Gl 


G6 


G6 


Xf a-323 


Gl 


Gl 


G7 


G7 


Xf a-324 


Gl 


Gl 


G8 


C8 


Xf a-325 


Gl 


Gl 


C9 


G9 


Xf a-326 


Gl 


Gl 


GIO 


GIO 


Xf a-327 


Gl 


Gl 


Gil 


Gil 


Xf a~328 


Gl 


Gl 


G12 


G12 


Xf a-329 


Gl 


Gl 


G13 


G13 
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-330 



7, fc 
;x fn~33i 

Xfa-332 
Xb'n-333 
Xfn-334 
Xfn-335 
Xfn-336 

;^ fa- 338 
;^fn-339 

:xt'n-340 

Xb'n-343 
t*n-344 

Xfn-345 

;^fO-347 
Xb'O-348 

;^ba-349 

Xbn-350 

xbn-351 



;^bt; 



-352 



;^bD-353 

;^b'n-354 
;^bn-355 

Xb'n-356 
Xb-a-357 

;^b'n-358 
;^b*n-359 
;^b"n-360 
;^bn-36i 

;^ba-362 

xba-363 
xbn-364 

;^bn-365 
;^ fa -366 
;^ fa -367 
;^ fa- 368 

Xf a-369 

;^fa-37o 
;^ fa- 371 
;^ fa- 372 
;j^f a-373 
;^f a-374 

fa -375 
Xf a-376 

;^ fa -377 

Xf a-378 
Xf a-379 



#PI¥7" 2 7 8 5 3 7 



X fa -380 
X fa -381 
X fa -382 
Xfa-383 
Xf a-384 
Xf n-385 
Xf a-386 
Xf a-387 
X fa- 388 
Xf a-389 
Xf a-390 
Xf a-391 
Xf a-392 
X fa- 393 
Xf a-394 
Xf a-395 
X fa- 396 
Xf a-397 
Xf a-398 
Xf a-399 

Xf a-400 
Xf a-401 

Xf a-402 
Xf a-403 
Xf a-404 
Xf a-405 
Xf a-405 
Xf a-407 
Xf a-408 
Xf a-409 

xfa-410 ; 
Xf a-411 

Xf a-412 
X fa- 413 
Xf a-414 
Xf a-415 
Xf a-416 
Xf a-417 
Xf a-418 
Xf a-419 
X fa- 420 
Xf a-421 
Xf a-422 
Xf a-423 
Xf a-424 



5^ (V) g)Xf gffc-^t) 

A= B=G 1 2 
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:^ fn^426 


Gl 


Gl 


C4 


C4 


;x fn-427 


Gl 


Gl 


G5 


G5 




CI 


Gl 


G6 


G6 


XfCl-429 


Gl 


Gl 


G7 


G7 




Gl 


Gl 


G8 


G8 


;^ fa -431 


Gl 


Gl 


G9 


G9 


;^fa-432 


Gl 


Gl 


CIO 


ClO 


;:^fa-433 


Gl 


Gl 


cn 


CU 


:^fn-434 


Gl 


Gl 


G12 


C12 


X fa-435 


Gl 


Gl 


ai3 


G13 


;^t:"n-436 


Gl 


Gl 


G14 


G14 


:xfn-437 


G2 


G2 


C2 


G2 


:xfn--438 


G2 


G2 


C3 


G3 


:xfn-439 


G2 


G2 


G4 


G4 


::^fn-440 


G2 


G2 


G5 


G5 


Xfn-441 


G2 


G2 


C6 


G6 


;^fC3-442 


G2 


G2 


G7 


C7 


;^fn-443 


G2 


G2 


G8 


G8 


y^fn-444 


G2 


G2 


G9 


G9 


;^fO-445 


G2 


G2 


dO 


CIO 


;^fn-446 


G2 


G2 


Ol 


GU 


;^fC3-447 


C2 


G2 


G12 


G12 


;^ fa -448 


G2 


G2 


G13 


G13 


;:^f a-449 


G2 


G2 


G14 


C14 


:^f a-450 


G3 


G3 


C3 


G3 


;:^f a-451 


G3 


G3 


C4 


G4 


Xf a-452 


G3 


G3 


C5 


G5 


;^f a-453 


G3 


G3 


C6 


C6 


;^f a-454 


C3 


G3 


G7 


C7 


;^f a-455 


G3 


G3 


C8 


C8 


;^ fa -4 36 


G3 


G3 


G9 


G9 


;^ fa -457 


G3 


G3 


CLO 


GIO 


Xf a-458 


G3 


G3 


dl 


CU 


;^f a-45.9 


C3 


G3 


C12 


C12 


Xf a-460 


G3 


G3 


G13 


C13 


xf a-461 


G3 


C3 


G14 


G14 


Xf a-462 


C4 


G4 


C4 


G4 


Xf a-463 


C5 


G5 


G5 


G5 


Xf a-464 


G5 


G6 


G6 


G6 


Xf a-465 


C7 


G7 


G7 


G7 


X fa -466 


G8 


G8 


G8 


G8 


Xf a-467 


G9 


G9 


G9 


G9 


Xf a-468 


GIO 


GIO 


ao 


CIO 


Xf a-469 


Gil 


Gil 


cn 


Gil 


Xf a-470 


G12. 


G12 


G12 


G12 


Xf a-471 


G13 


G13 


G13 


G13 


Xf a-472 


C14 


C14 


G14 


C14 


Xf a-473 






C3 


G3 


Xf n-474 


H 


H 


G4 


G4 


Xf a-475 


H 


H 


G5 


G5 
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Xfn-476 H H C6 

;^b'n-477 H H C7 

Xb'n-478 H H G8 

Xfn-479 H H G9 

;^fD-480 H H GIO 

Xfa-481 H H GLl 

J^fP-482 H H a2 

;:^fn--483 H H G13 

;^fn-484 H H G14 

;^fn-485 CI G3 G3 

:X.fn-486 Gl G4 G4 

;^b"n-487 Gl G5 C5 

;:<fa-488 Gl G6 G6 

Xfn-489 Gl C7 C7 

;?,fa-490 Gl G8 G8 

XfO-491 Gl G9 G9 

Xfn-492 Gl GID dO 

;^b'n-493 Gl Gil Gil 

;^bCI-494 Gl G12 G12 

;^bn-495 Gl G13 C13 

Xbn-496 Gl G14 G14 

:Xb"n-497 G2 C4 C4 

XbU-498 G2 G5 G5 

;^ba-499 G2 G6 G6 

:^bD-500 G2 G7 G7 

;^bC!-501 G2 G8 G8 

Xb"n-502 G2 G9 G9 

Xb'n-503 G2 GIO GIO 

Xb'n-504 G2 Gil Gil 

>^bO-505 G2 G12 G12 

bp -506 G2 G13 0.3 

;^ba-507 G2 G14 G14 

Xbn-508 G3 G4 G4 

;^bn-509 G3 G5 G5 

Xbn-510 G3 G6 C6 

;^bn-511 G3 C7 G7 

y?.b 0-512 G3 G8 G8 

;^bn-513 G3 G9 G9 

XfCi-514 G3 cm CIO 

G3 Gil GU. 

Xb'n-516 G3 G12 G12 

Xbn-517 G3 G13 G13 

;<btl-518 G3 G14 G14 

Xb'a-519 H G3 G3 

Xbn-520 H G4 G4 

Xba-521 H G5 G5 

y!,b'n-522 H G6 C6 

;^fn-523 H G7 G7 

Xba-524 H G8 G8 

Xbn--525 H G9 G9 



(25) 
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;^h'n-526 H Gio 

Xb*n-527 H Gil 

;^fn-528 H G12 

;^h*n-529 H G13 

Xfn-530 H G14 

[0014} *|6B^{cm^efflStiS:^b-p{b^t!»> 
*ti^)S©^W*#, Houben-Weyl, Methode 

n der Orqanischen Chemie (methods of organic chemis 
try)> Ceorp-Thieme-Verlaq, Stuttqartfc J;C/A. Weiss 
berqer and E.G. TayiorUft© "Hie Ghemistry of Het 10 
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(1981) 513 to 519> DE-A 3,930,663, M.3. Sharp, W. 
Chenq, V. Snieckus in Tetrahedron Letters 28 (198 
7) 5093; G.W. Gray in 3. Chem. Soc. Perkin Trans I 
I (1989) 204lfci:tXMol . Cryst. Liq. Cryst. 172 (19 
89) 165, MoT. Cryst. Liq. Cryst. 204 (1991) 43and9 
1; EP-A 0,449,015; WO 89/12039; WO 89/03821; EP-A- 

0 , 3 54 , 434*#P,f J; C \ 

[0 0 2 0 ] i^af^b U 'J>m. i>iSJ^.b-5 iyym. 

A. Weissberqer and E.C. Tavlor(editors)(C 
cfcS "The Chemistry of Heterocyclic Compounds"^^ 'J 

[0 02 1 ] *^B^(cmii. SCI). ( I I ) fe J: 

(I I I ) -c«$n.5xfP{b^ijB. xuf yu)i 
*»Hj©BW©?cj&{ctt, rsttHtt. m^^m. 

(iniection)^35(jt (m#aAi5?«> mffiaAH) 0. 

fciy/S/cB. IEfcj;C//S/c»:g©«it©#tt?:3^ 
^< «^L^tt,>{b-^!|a©l£*^:;^fa(cj;o-C, fcJcO'. 

mmti'ik. i6*aAffl©tt3^*^Tc i § ^ * s ^ < © 

{b^i|^(Cj;-:jTm$nSo 

[0 02 3] btcifi-^X. :^WMU. mM,XWmbtc4 
0 0-7 5 Onm©Mfa:!{©^3K^Att!5S, A<.M>mmcMb 
X 1 ym«T©)13t?afflbfcttS^)I:^ 1 5 «J^S";U 
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«Tr-:fStt#HM*r'2 5 0 'ac3 

<». io%OT> #(a?$L<K. 5%OTr'*€,„ 
h n ;u ~ -fe > ;<t#WN^(c#tc»* L ItS©^ 

[0 0 2 4] iStt#HMtt. U < S^Sfctt 10 
T;1/ 3 >#HM^^l!*r S iilft?-r-< t T $> 5 „ 
[0 0 2 5 ] Lfc555->r, $|%b;3». S/t. it ( I ) . 

( I I ) feJ:uf/Sfctt (III) r^3n-s-ii(± 

us 4, 539, 507*5j;O'US 5,151,629 
'^*>(D'pfi<. ife— aBJ(transparent)r*-S„ 

5 ^^ i^"!! i * y " F i cDPslJc^iA-r 5 c: i As-e 
tecfct>VS/cW. |LaAteJ;D-'/S/cBIL#ttIl 
tt> X U h n 5 >'> i^'IM i T y ■ ■ F i ©rHlKJa-A 
■rSCi305f#^„ aaO:*V-FW> Ca, 
Mg> AK In> Mg/Ag-C$>^. jiS^tT^- F 

«, ma. Aus/c»iTo (SHjsfe a 

t^i^Y) -eab-So 30 
[0026] Smcfcl^r^ * V" FB. T:/" FK^t 

UT:g©mfik:g*>n. *y-F*^6m-f■•aA®/m^^ 
itji. i65feM-»ia^*^aA$n 

gfctt, Kg, #fe7^)i--iffiA3tx^„ a 
A3 fifcnm^ i- y t-B, st^fcm^u®^1^lBT- 
rSttli^/M.r, fflSKSKi-r^o 

i©^ffiS/cBI67&)lF^T-, cnB, 

[0 0 2 7 ] xue? Fo;I/5^-fe>;^SgB. ^iRB, 
g SMBJ (sel f-m uminating) r Y X y* U 

B. SiM5>y\ ^if^if^^xy-n'. >f>7*y-^> 

onic couplers)fC*J(,i-rffJ5$^T.S„ 
[0 0 2 8] 



#lfW7-2 7 8 5 3 7 
50 

A. mmt-^m 

(a) 9, 9' -xfae-y;i/5f-b>©^iS 

d->T. v^;3-^i/'j7AiJi3M6. 3giT>Fv-i2>5 
Omqi^, ft^TJfC, 1 2 Otnl©|g;Kyx5^JbX"f-;V43 

^b-rSo 2 -y'P*tfycc:::.;U6 2q^|g«i>xg=';l.x 
-r;i'6 0mUcSS?3-fiSo t:©^rg©,^i Omi^, ^ 

S-a-So 9 -7;b:tU-^>48. 8q?:|g^I>>x5=-;l.x 
■"7";l/4 0 Onil{C?gfi?L, §?>tCjtS^ig^affiL?j:/i3^, 

eo^mmmk. nm-^tifcQ- (2-f7xx;u) - 

Igfl-rS. *M5 0 0ninc. |2itlO/c9- 

( 2 fy .X xjb) 9 - y uy --;i'?:i«?iL?§^?f 

^•cmi^t?,. x^y";u*:.6©SfeH^aK<J:or. tm 

fe^ (m.p. 19 8°C)iUT. 9, 9' -:^iia\^y 
;^3^^>8 6g (2 -7'ci*f 7 xx;i/af(-c8 0%) 

[0 029] (b) 2. 2' -^:^yn*-9, 9' - 
;^fue7;l':t 1/>[F.K. Sutcliffe.H.M. Shahidi, D. 

Patterson, 3. Soc. Dyers Colour 94 (1978) 306] 
9, 9' -XfCJt;-7;l':t U>3. 2 6q(10. 3mmo 
1) ^mt^'^lyy3 0mM<cmMb. mmtbXCOFe 
CI3 (M7K) 5mqi?I^-r5. St57 9:^3tt^7D>e 
MK§tl?>„ S'fb^g^U>5mlcj3©^*l . 12nil(2 

1 . 8 mmol ) * 3 0 ^mmrmwbw^i^mmt 
So 2 4 mmm. 'iWhnfcmnmm^mmN anco, 
7kmmt7iitr-mb, m\(omm<. 

So efe©^a<&^^y-;i'75^^msii-rsi. *«&© 

ISH (ra.p. 240-0 tbXi>y'ti^it^^3 . 45q 
(7 0%) m^hfl6. 

[0030] (c) 2, 2'. 7. 7' ~rFv7n 
•t~9. 9' -Xb*n t'7;U:tt'> 
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9, 9' -Xfat'7;l/:i-U>3. 16g(10. Ommo 
1)©MU5'U>3 Omrmmc^ i£7i<F eC 1 ^ 8 Omq 
(0. 5mmo1)^SD;?., 5 tnli^ffcy g^U>*CD^«2. 

1ml (4 imoi) ^ 1 o^fSM-}xmrmmt?>. mm 

■So fh'y-fvi^ib^mQ. 0q(9 5%) 

[0 0 3 1 ] (d) 2~-y'u^-9, 9' -Xfnt" 
7;P3i-U>fccfcC/2, 2' , 7 - h y 7*{3-t"9, 9 ' 10 

[0Q32] (e) 2, 2' -i^^i^T^-g. 9' - 
;:^fat:"7;L':tU>^r^>L-C©2, 2' --i>-7'a-t- 
9, 9' -:;^faK'7;i/:tu>*^6©9. 9' -;^b'n 
t'7 U > - 2 . 2' -iyio)\yt^>m 
2. 2' -y-^a-t-Q. 9" -xfahr:7;l/*P> 
1. 1 9qfc<J;?>'CuCN0. 54q%> DMF5ml43> 

mlcfOFeClj (7j<fPft) SqirSSMl. 5m1i© 20 

0 ~ 7 0 "C{c 3 0 ^?Bmnt?>. m^ymm^: h jvx. > 
o\ 1 0 %?ss©N a owmmr:i%m'i>. mM\l4: 

ftieiS2 1 5-2 4 5°C) . 2. 2' ->>->7^-9. 
9' -;^fnf7;L':f U>0. 7 2q ( 8 0%) j&iff e. 

2, 2' -i^^'T^-g. 9' -Xt•ah'7J^5^ 
U> 3 g * 3 0 %?Sa® N a O H7K^?S2 5 ml*} J:(y>'i 30 
y 3 0 ml i <!: 4> 6 PtPHWPiiS?j?L-r S . >^ fn t- 

#tbXiZmb, m^b, 25%?M©HC1 

CtltCcfJ, afeCDfSH (m.p. 3 7 6°C, I R^O F 

1 6 8 5cm-^ G=0)2. 2q(6 6. 3%) m^htl 
-So 9, 9' "Xi:Uiz'y)VtU>-2. 2' . 7, 
7' -r h7*Jb#'>^K. 2. 2' . 7. 7" -T^h 
^7*a*~9, 9' ~xfnt'7Jl/2Mx>*iis,l5I^i(c« 40 

[0 0 3 3] (f) 2. 2' -i>T-fe5=-;I/-9. 9' 
-;^b"DK~7;U:tL'>*/rLr©9, 9' -Xb'nb'7 
J[ytb>t->h(OQ, 9' -XbOb'7;U3hU>- 2, 
2' ->=;^;b!i<>K [C. Haas, V. Preloq, Helv. Chi 

m. Acta 52 (1969) 1202; V. Preloq, D. Bedekovic, He 
Iv. Chim. Acta 62 (1979) 2285] 

9, 9' -;<bnb'7;i'xMx>3 . 1 7g©i£7j<z:sSfb 

3 0 ml?gt«Kft©*M7K A 1 CI 3 9 . 0 q^^jD U 

tern, mnbwh. r-feg^ju^n^-r f i. ssq© so 



#5fl¥7- 2 7 8 5 3 7 

52 

*f£7j<z:5S{ti^5mT<gsi. 1 o^fBWixmrm^ 

T, mmf^Mb. 0'CX\ 7K1 0 0qfcctC>2Nim5 
0mli^-^-rS)„ m^MK) icy -i^ 7 -yy'b fc^k. 

"Hy/mmx-^^i^ (10: 1 ) ^iii^r, ffi^fe«^v^ 

f), 2. 2' ->=7-fe?;i'-9, 9' -;^bnb'7;l/:^- 
U>3. 6 2q(8 9%) ( i'H o;js;VA/i^;^xg=-jl. 
A^BHShIo m.p. 2 5 5~2 5 7°C) i2-TH25^;l' 
-9, 9' -;^bab7;V:tb> (i'npi^;UA/-<> 

H2>*i6IISIIo m.p. 2 2 5°C) 2 0 4 mq*5|fi i^, tl 
-So [Sfc, t>u-7\- if'^yy -lcj:hU. 2, 2' , 
7 - h yr-feg^Jt'- 9 , 9' ~;^b"nb'7;l':tU>(m. 
p. 2 5 8-^2 6 Q-C) fcJ;Df2, 2' , 7. 7' -r 
h-5T-bf-;b- 9. 9' -XbC!b7;l'^U>(m.p. > 

3oo°c) ■fymmoimx^'o. wx5';b/'\+-!^>*> 

6Sfe^"prSg-C4.So ] 2. 2' . 7-hy7-fe5^;V- 
fcj;i>*2. 2' . 7. 7* -f-h7T-fe?;l'-9. 9' 

-xb-atf7Ji'^u>». ^!5:S{t:^M^i:b^ffli.^SC 
^7. 2q?r. ^Lri)i(c. 2. 2' -yr-fe5=-;u- 

9, 9' -Xb'nb*7;l':tU>3. 0 q©^ai^3i-+1f 

y-mm. o°cx\ mnbtx-ffih. ymiti-h'j'yM, 
6 . 0 q©7j< 3 0 mrmmci^rmmt i> . mux § 6 k 
1 mBwmk. mm trtmrnmic , 7j< 2 o m i t,mm b tc 
mmmymi- f y a 1 imMxm'Mt 
bfcm. •ixmbtcM^cDfiLf&'^^mMb. 'pmD-)Y.x\% 

XA(m.p. 352"'C) ibr©9, 9' -Xbnb^iU 
:tU>-2. 2* -i?*Jl/;iOg?*5ff6n-So 9, 9' 
-;^b-i3b7;l':t^>-2-;^;l/*f>^. 9, 9' -x 
b-nb7;U:tU'>-2. 2' . 7 - h y ^-ib^jO^teJ; 
t>'9, 9' -Xb-ob7;l/^l-'>-2. 2' ,1,1' 

-T'V'ytDi't^ymmm^bxm&ticttix^ 

[0 0 3 4] (g) 9, 9' -;?,bPb'7;l/:tU>- 
2, 2' "->^>!i'-7";l-^^>L-T©2, 2' 
+->-9, 9' -XbPb7;b:tU>/!)^<5©2, 2' - 

bx (^'a*^?;!/) -9, 9' -;^bnb7;u:tb> 

[v. Preloq, D. Bedekovic, Helv. Chitn. Acta 62 (19 
79) 2285] 

^fir, '<>¥>i43©-f F y>i;Ai;'b Fnbx (2-^ 
F + ->i F+i--) t;1'5^x" F (Fluka)©7 0Sa%?S 
a^«10q^> 2, 2' -y*;b*'+ix'-9, 9' - 
;^b-ab*7;b3|-U'> (®g|*j|^*">K) 2. 0g©-<> 

¥> 2 0 m^(omMmcm.^MmT'm1m^^. ti)v,fy 

<DM%m\u<.^m\.^x 1 o°c-t:'53-ft?L, u-^m^imm 
xmmt b. ^\iut^>vj. rfsM-r ^citcj^-oTftUffi 
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tiliCj:'0. 9, 9' -Xfne-7;l/:f U>" 2, 2' - 
(m.p. 2 5 4-2 5 5 °C) 1. b 7 q^m 

bti?>. 7mm.<p(Dmt7m(D3 3%^&7mm.9 1 . 

5q?:9. 9' -Xb"ab'7;l/:t t'>- 2, 2' -i^^ 
$y-;H 3. 5Q©-<>-fe'>4 0 0niTS^(caT^M 

tl?r*2 0 Omli-ig^L. WW@^7K-Cgfe^L. SS^v 

^>'y*^r';L'±(Oi'n-7F5*'7:7^ -JcJ:i5, jtefeCDK lo 
mtim.p. 17 5~17 7°C) <h Ur> 2. 2' -b';^ 
-9, 9' -;^b-nf7;l/:tu> 1 

1. 7g*n#6n?>o 

[0 0 3 5] (h) 9, 9' -7.ifUify )ltlyy~ 

2, 2' -y^i?y-;l/3 8 Omq©h;l/X> 1 5ml?g« 
^^VrA b (Seloxcette, Alpha Inorganics)Jb© 

^CJA (VI) :i-+i^F5q<!:®^U> ?l^i^4S^T 

y?-U>/x-f;l'*>^©SHm{Cj:i3. 9. 9" 

b'ab-7;V:tU>- 2, 2' -y*JU;t;'TJt'rt F (m. 
p. >3 0 0"C) 15 2mqi2' t Fn + v-^ g^;!/- 
9, 9' -;^frJb-7;l/:^-U>-2-*Jl'4^'rJl'fb F 
2 0 4mq(m.p. 2 6 2~2 6 3°C) ASff 6n-S„ 
[0036] (i) 2. 2* -'Jrs.y-9. 9' - 

;^b•ab7;^5^^> 

N 0 , 1. 5 0 ml i 7m^ 1 5 0 ml i ©tg^tj 

/KSKitS 0 0tnic}3©9, 9' -y;fClb-7;l/:tU> 

15.1 q©?ii»?§?scc, 3 o^mM-fxi^rmmb. 30 
sii^r. giK^$6(c7 5^Faffl?^s-<i-^. mm^}^m 

H3-9. 9' -;^b-t3b'7;b:tb>©^fettSCm.p. 
2 2 0~2 24°C) 18. 5 g /S^lf ^.tl-S. *i^K2 5 

0tn1*:>e©fieilfCj;(3, ?i!^^fe©#f1^^ll (m.p. 2 
4 5-2 4 9 °C. mf^mctmrj:h(D{t2 4 9-2 5 0 
°C) 12. 7q:^)^f#P>n5„ h bU b7 JU^j" U 
>4. 0m1itt©5S4. OqiCi-M^tJ^, lOOml© 

y-;l/ttir3i?^LT. MU, 15ml ©?iHC 1 ^ 40 

3 0 5jriii*H:f-cST($jn-r Shies 0 ^mmmofc 
)ifij©tt^iia-rs. »fe©s?s>&7K4oomi. m 

NH,0H1 5m1t5j;C>gEK:^F';'^A*'JOA2 0g 
©?§«(Ctt^.5. i^m©iit»fe©-g?S*>^ efe©i^T 

H C HC L. , ffittM (Darco) £ i Jcgg-CS jf 

^©pbI «a;^^j:;^77xwm-raffL.,i^w2>„ mm. 
bfct^f&mu. m^mmt^, ctiKu^ig, afe©2. 

2' ->^T5-^-9, 9' -y^tnb':7;l':t U>3. 5 50 
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r'#S(m.p. 2 4 3°C) . 

[0 03 7 ] (j) ^mm^imi^mitod. 9' 

-;^bnb-7Jl/3f-u>©^^{bKJ;.2>2, 2' , 7, 
7' -•rF-7:/t3*-9, 9' -Xb*nb*:7Jl':t ly>© 



, 9' -Xb-nb:7;l/:tU>3. 16q(10m 

tnoD i^mfmmMMc^zmi 5 cm)iJ{cg< . c 

(DMiTi^ir-^ (4>ft3 Ocra)4i©^?LUfcWBl7'U 
MIS. 6q(4. 8ml, 9 6mmol)?rg<o fiy-tr-i! 

i,mbhn6AK iimPBmL/c$sr*D. ^Jis^ 

nSHB r ?:|5!j& rJ/^r-i? ;£ t .a - A7 - F 

(fume hood) cfir- l^&g-rS. MB, ^felStl^^tf 

cn^f-'i^^-i'jSi^iCJttib. b^-A7" F43KiJ> 
!ic< ifeS6K4ii#rBmgb. iiPJ©*«*sJ;t>'HBr 

F 'J '^A^m (mi) > i^M7K»:>- h y >5 

fa) fcJ;c>'*Tgfc^-r4o :;^e7nny 

•So mat. y^ony $>/^>^^>4 : 1*^6®^ 

iSb^bJc i -> -cffls-r 5 o Jix^ : m&oti^B 5 . 7 q ( 9 

2%) „ 

'H-NMR (CDCI3, ppm): 6.83(d, ]=1.83Hz, 4 
H, H-1,1' ,8,8'); 7.54(dd, J=7.93, 1.83Hz, 4H, H-3, 
3', 6, 6'); 7.68(d, 3=7.93Hz, 4H, H-4,4' , 5, 5')„ 
[0038] (k) 2, 2', 4. 4'. 7.7'- 
^^it^'n^-g, 9' -Xbnb7;l/:t u>;^)^fj©^ 

9. 9' -Xb-ab7;l/^U>3. IBqdOmmol) 
©«{t^ U> 2 0 inlig^tK:. i^7KF e C 1 . 2 0 0 mq 

,c5t;\ ^^9. 8 5q(3. 15m1, 6 2mmol) ©5ml 

^mmmms^. mw<&r:-shic2 ontrBiM-r^. 

mm. 5?[i3x-"7-;l.;&?^JnL- fl^tl?:®?!®®-!- 
^. THF/y^y-;L'*>e©SSJIKj;o 

r $ ?>KfflSb, 8 0 •C-C5Bmmj»3if2>„ HX^ : 
fe©fe^B6. 1 5q (7 7%) . 

'H-NMR (CDC 1,. ppm):6.76Cd, J=1.53Hz, 2H, 
Hl,l'); 6.84(d, 3=1.83Hz, 2H, H-8,8'); 7.60(dd, 3= 
8.54, 1.83Hz, 2H, H-6,6') 1 7.75(d, J=1.53Hz,2H, H- 
3,3'); 8.49Cd, 3=8.54Hz, 2H, l+-5,5')- 

[0 03 9 ] (1) 2, 7~v7-p-t-9. 9' -X 
fd f7;l'3My>©^jS 

i>x5=-JbX"r;H 5mlcf©vi^'^.->-i;AfJDIiO. 7 
2q (3 Ommol) i2 -■7'0-=&b7 3ix;b5. 1 ml ( 3 
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ommoD ij^mmhfc^'v ^^'f-Mm^. mmm 
tp-c) mwbtj:^!^^. 2B$nii*H-j-r. loommsv'x 

10. 0g(29. Smmol) ©^MajKiCjjrF^SOT 

5 Oml7jOj<c|3©lS{tT>^^"i' A 1 5 qO'^^cp-CDD^K 

^j-^-rSo iB^m. ffMsnfcg- (2 -e^'x 

;b) -2, 7 ->^:?"n*- 9 -7;!/:^- u^-Jl/?:^?!?! 10 
Mb. yKvmW^b. fR?l|gS-r-2> (sucked dry). HSS 

j.t;©/cj&, mMbfcy)V:i-uy-Mt. ?IHCi^:3?fS 

b. 7mmt7Kvm»t?>. 

ilX*: 2, 7-e>:/a*-9, 9' -xfat7;U:t 
U>1 lg(7 7%) . ^n«> THF*>6©BWC 

"H-NMR (GDCI3, ppm): 6.73(d, ]=7.63Hz. 2 

H, H-1',8'); 6.84(d, 3=1.83Hz, 2H, H-1,8); 7.15(t 20 
d, 3=7.63, 1.22Hz,- 2H, H-2',7'); 7.41(td, 3=7.63, 

I. 22Hz, 2H, H-3',6'); 7.48(dd, 3=8.24, 1.83Hz, 2H, 
H-3,6); 7.67(d, 3=8.24; 2H; H-4,5); 7.8SCd, 3=7.6 

3, 2H, H-4',5')= 

[0 04 0] (m) 2, 7 F+i^-g. 
9' -7, t■at■y;^:^-^>©■^^^54 

^iiyx5=-;Vx— f-;b 5 0 inlttiCD vi^J^ix-t/ A|IJ DB 
0. 9 7g (4 Omtiol) <t2 -:/n*tr-7ix;l.9. 3 
2q(6. 8m1. 4 0 mtnol) e-fiS^nfei^U xi^- 

2fi5FFBl*^lt-C> |gjiy'ig^;Ux-f-;H 0 0 30 
ni]<p(D2. 7 - \-^iy-9-y)\^tuyyi 

3q(4 0intnoi)©»s«{c?iT»-r?.» mm*^%j 

ft, m^bfcmmm^mMb. 'm^^-rn-vimr 
^mmmbfc-7^'ii^iy'^Mmi,t, mtyy^^^'^ 
A 1 5 q©7K7K2 5 0 m-]tpo:)mm^vm7i<-^mti>, 1 

Btram. JfJijSSnfcg- (2-e7xr-ij;l.) - 2, 7 

ta®?lHC 1 4?^JDUfcm. It:jay;u:tuy--;UB. * 4o 

1^^ 1 0 0 ml^-r- 6 B$Rga5)S3 ■M^tl^-BMS.fB 
2, 7 "V*;!/^!^! 9, 9' -J^b'a 

t'7;i':tu> 1 5. iq (8 2%) . ^ti»> x^^-^" 
;^^. f> ©^3||± B i o r S K 5 c i ^^t? ^ .2, „ 

'H-NMR (CDCI3, ppm): 1.30(t, ]=7.12Hz, 6 
H, XXr;L'-CH3); 4.27(q, 3=7.12Hz, 4H, iX-r;L'-C 
ht); 6.68(d, 3=7.63Hz, 2H, H-1',8'); 7.11(td,3=7.4 
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4H, H-1,8, 3' ,6'); 7.89(dt, 3=7.53, 0.92Hz, 2H, H- 
4', 5"); 7.94(dd, 3=7.93, 0.6Hz, 2H, H-4,5); 8.12(d 
d, 3=7.93, 1.53HZ, 2H, H-3,6)„ 
[004 1 ] (n) 2. 7->>-7'o*-2' . 7' - 
i;'3-F-9, 9' -;^fnt'7;l/:tU>(D^JiX 

5 0ml7KMi|3€)2, 7~i^-7'n-t-9. 
g- -:>^fnt*y;b;j-u>2. 3 7 q©.®iit«r 8 0 °C 
-t?. 7K5mli?g^L, ?ISIS2ml, 3>i;mi. 2 7q. 
a- FitO . 5 3qfeJ;y0tSlt^*5m1?:tl5jDt/f: 

7K-c+^K?^}#-rs. mM^, mfs.^v^n 

U^iiyibOmMC'mtb. Na^SC^M. NaHC 
O 3 J: o'7K-cMm^-r ^ . lyiiuxi^^ym^ 

•3. 2. 7-i>7'a*-2' . 7' -yg-F-g, 
9 ■ - ;^ fn t:7;V:t U>©^Sfe©SH^B3&^S«WJR*-C 

f#e>n-5„ e;'i'np^^f>/'^>^>;Si6©if 

'H-NMR (CHC Ij, ppra):6.80(d, 3=1.83Hz, 2 
H); 6.99(d, 3=1.53Hz, 2H) ; 7.51(dd, 3=8.24, 1.83H 
z, 2H); 7.54(d, 3=7.93Hz, 2H) ; 7.65(d, 3=8.24Hz, 2 
H); 7.72(dd, 3=8.24, 1.53Hz, 2H)o 
[0 04 2] B. -^m] 
gij 1 

2. 2' -fT. (-^>V'7^>-2--l'Jl') -9. 9' 
-:^b'nt:"7;l/4-U> [W. Sahm, E. Schinzel, P. 3ur 
qes, Liebiqs Ann. Chan. (1374) 523©73i£i|^1t®:^ 

m^m\.>h. ] 

f-'J5^;l/T;b7=^t F2. 7q (2 2mmol)i2. 2 ' - t* 

X (•7'n«^5^;U) -9, 9' -xfnt*-7;i/3M./> 

5. Oq (1 Oimiol)i?:S-®t?DMF 1 Still 

f«*95?:NaOHO. 9q(2 2. 5mmo^)tecfcO';^7^•?^ 
7?7-7"(spatu3atip)©K I ig^-TS, ig-^tI*SD«5 

yataigO. 5 ml, 7j<7 mlfc $ ^ -;L'7 m3©)g 

b. i^M,moK]i-.f^]m^mYimb. sitjk. ?^jpy 

;Xt.^T:\ 7Kt:'gfei^b, 6 0 °Ct;'ig)m^l-r 
ClT,KJ;i3, 2, 2' -ex (2 -Tj^Jb5JL-7xr. 

-9. 9' - X fn t'7;l/^ U>4 . 
6q (7 9%) *5ff^tl-2). 2, 2' -tfy^ (2-*;!/ 
5;l'7ix;U:t+i^^?-;V) -9, 9' fD t'-7;U 
3f-U>5. 8 5q(l Oimio1)%F;Ux>l Oml*t?^S 
Ufcr©Tx>;>2. lq(2 2. 5inmo1)i?l^-r^.. 

X7<=^:^=y^vv'(Oi> - FJi'X>:^;U*>K=&Sn^. ?g 

-c (f^3~5B$5g) . mi^x-mmt^. m^m^'^^'i^ 
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X-'^>i>';-r>7x^;bT5 >7. 3 5q(10rrmo1) 
*J<i:DfKOH0. 6 2q(l Immol)^. ^*T. DMF 

^«3f--:7'>t|j{c*5t,>T6 0mg^lL/cm. 2, 2' - 
t';^ (■^>V''7'7>-2-'l'Jl^) ~9, 9' -J^fOf 

[0 0 4 3] fij 2 

2, 2' , 7, 7' "7-h5 ('<>V7^>-2-'f 
Jb) - 9, 9* -:^fnt'7;l/:*-u>l3:> S^K^Mt 

[0 044] m 3 

2. 2' . 7. 7' -r h^7:c:::;b-9, 9' -y^f 

2, 2' . 7. 7* -T-h^^/u-t-g. 9-:^b-nt 20 

^JUsM^^Sg (7. 9mmol). x-^bUKCphenylbor 
onic acid)3. 8 6q(31. 6mmo1), MJ 7 x 
Xy-iy33l. 5mg(l. 2 6 4mmo1) fcJ;y^V^••5i/ 
"iJAT-fer- b 7 0. 9niq(0. 3 16minol)?:, V 
X.ly 6 b m^ tikmr h 'J ''J AJmm (2M) 40mli© 
U-^WrC^^^yj- 'it (slurned) TS. ij[L<»L 
nc*5^, !M^!t^3*fi/rFr2 4BtRfliiSS3ti:'2>. ^fiS 
t??^iPf*, llf#4K?[?liiSL, yiivimb. 5 0'Cvm 

2. 5 scpisffens. mm^5 0mm\- 

jUx>t?}flfflL. |g«bfcW«ffl;&^^l^@§-)±So C 30 

JtUX*: .4. 2 5q(8 6%) 
[0045] M_A 

2. 2' . 7. 7' + -9. 

9' -:^fu\^y}it\y> 

2, 2' , 7, 7' "f- h ^7"c3^;^ fnt;'7Jl/4-l/> 

5g(7. 9mmo1). K:7 ::^;m^(biphenv1boronic a 
cid)6. 5 7q (3 3. 2tnnio1), h 'J y :^ ^-iVt^T^y 
>3 3 1. 5mg(l. 2 6 4mniol) teJ;D^/^•7>^•? AT 
42r-h7 0. 9mg(0. 3 1 6 niiiol)?:> h;l/X>6 40 
5 m]i:i^m-r A7mW. ( 2 M) 4 0 ml iCDg^tl 

*-c\ --ft mb<mnbtj:ifih. u^m 
#=tm^mmb. 7K-cm^b. &o°cvms.n.^'r6. 

sm-. 5. 9 5q (8 1%) „ 

[0 04 6] m 5 

2, 2' , 7, 7' ~r h7t':7xxij;v-g, 9' - ' 
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5. 5g, :cx;V5iM(biphenvlboronic acid)7 . 
2gfcJ:D>'r ( h y 7iX;PjJ^X7 -f >) 

i;>i'A4 0 Omg^h;!/^^ 1 0 0 ml iKMA' U '^^ 

mn^xmwbutiih. T-tm-^'^o^y-yy^-:^ h©T 

m^mmm.Mb. ■ycm^iyKx-m^b, tmti,. V}\^ 
x-ym^mm^ ^^^mb. i' p a * )i^j>^vmmt 

^m^^-^io^a (8q) , ^nn*;i.A((;^g?-r-S„ ^ 
a^^^;^A■i§tt?:ffittKr•i*JiiS■t^, ->>; *^^';b©5ai^ 
*5A?:3iLr?tM-rs„ n"$ yi^^-*"b"i?±-c^ 
i'an*;l/A/-<>i;>*^6SSIILfcmK, U 
VM«T-C»fefc^5fe-rS^fe©fea^3&W6nSo 

4 0 8°C(DSC)„ 
^H-NMR (CDC 1 3. ppm): 7.14(d, 3=1.53Hz.4 
H); 7.75(dd, 3=7.93,- 1.53Hz, 4H) ; 8.01(d, J=7.93H 
z, 4H); 7.34(dd, J=7.32, 1.37Hz, 4H); 7.42(t,3=7.3 
2Hz, 8H); 7.58(24H). 

[0 047] m 6 

2, 2', 4, 4', 7, 7' --^++)-t'7xXi;;l/- 
9. 9' -Xfat;'7Jl/:t^>©^)S 

mmmmtm^rx^'v y.mtmt'Srimfcz 5 omi© 

Zlll 7 ^ X 3 c|3t?> -X :^^-tf 7'n X f u t: -7 u > 
1 . 6 gi t:'7 I x;l/iJSt(biphGnvIboronic acid) 3 qi 
hJl/i>5 Omli IMOgjBtij'J'i'A^gMS Omli 

L> 5m1 h;Ux>cfj©-r ( h 'J7x-;U*>^7 

-f» ^^•7;;•5A1 1 5mq*m^.. M^b 
^C3&se> ajrF-C7BfH)fllS-i±So SlS/tJ^^TUfc 

f^, ^Mibtmrn^mMb. mm^yK^mm^-r^ct^c 

aa*;i.A^jjn^S) „ watl^Sftil^ F '>A±^'?g 
;ii3'f±, >"J*-y'JV©Si^*7A%aL-r?iSL., ^t,^ 

i/ ^ a a ^ >/'^ > $r (5 ©B^SHCc J; o r § 6 K 

Mfe©igji 2 q ( 8 0 % ) *5ff 6 „ 

"C-NMR [3 6 0MHz; ATP.^'U- hVO Fr;^ 
y'Vyi^bfc] (CDCIj ,ppm): 65.94(1C, Xb*n-C); 
126.95(6C, CH); 126.97(6C, CH), 127.17(6C,CH) , 12 
7.35(6C, CH), 127.36(6C,CH), 127.39(6C, CH) , 127.5 
2C6C, CH), 128.73(6C, CH) , 128.75(6C,CH) , 128.94(6 
C,CH), 129.90(4C, CH), 137.77C2C), 137.86(2C), 13 
9.43C2C), 139.69(2C), 139.89(2C), 140.09(2C), 140. 
17(2C), 140.22(20, 140.30(2C), 140.63(2C), 140.64 
(2C), 140.68(2C), 140.72(2C), 140.74(2C), 150.45(2 
Q, 150.92(2C)„ 
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[0 04 8] m 7 > 

9. 9' -xt•^fc:"■7;^3^^>- 2, 2' -'Jt) 
mi"a="< Ft 5 (4-t -y'^Jly fh^V 
-)ltA^B(02. 2' -ex [5 - (p- t 
xr.;P)-l, 3, A-t^V-i^Ty-il-Z^-O^^l 
-9, 9' -X fPtf7;V:i-U>©^fiK 

(a) 5 - (4- t -:/5^;l/:7x-;u) f F^v^-^l' 
S?^?^iPl5^fi;?-/c 2 5 0 mlcDAJS-:' 7 X a cfjt?, p - 

t -7'?-;i'-<>y- h y;i'4. 9q. it{ty?-5A3. lo 

8 2qteJ;t/:f h y >5A7>^ F5. 8 5q^c6mcDMF 
1 0 Omltfi©:^'ffcF yx?;bT>-t-'^A8. 2q?rl 

2 o°c-c8ii^Riwn«irs„ mu^-ci^im. 7j<ioomi 
0. iife©i^B^B4. 4c(*3f#6n^.„ 

(b) 9. 9' -Xh-ntf:7;l/:tU>-2. 2' 
;^?;U#">iEi7n7'r F 

ji«f^iP^i^iS5^*-^i^ffi^/tl 0 0inT7 7X3 20 
i^V. 9,: 9' -XfPt'7JVaM^>-2, 2' -V>:^ 
;l'rJ<">iK2q (5miiol)4. ^® UfcT^g^^-^^-iL-^'n^ 
F2 OmlteJcyi'SjSCDMFi^b-ti-r. S/jiSTt;'4 

mf^m. j©fi|(735"-3|^r_;l/5'a9.^' F^M)I@*b> 5 
?fix--7-jl/ (3 0~6 0°C) 40ral^^Stcm. ®* 
i . SSH^HSO^i' n ^ ^ F>&J^S, 

(c) 2. 2' -t'X [5- (p-t-:/f-;l'-7x:^ 

jb) -1. 3. 4-:t+-y-yrv^";b-2--Y;H - *. 
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: 9, 9' -Xfnt'7;l':tU> 

fia7j<t-y>>>2 OmMcmm^^fcb- (4~ t-?'?;!^ 
7=-h7V-Ji'2. 0q(l 1 moiy^mMom 

Wm-^. ^ft> g^!^^7J<2 0 0mlfcax., 2B$P(g 
-ibA/i^Kx?-;!. (9 9 : 1) ^r^l^T. '>y;^/'yJl/± 

^^e-ss^-rs. cntciij, 4ife©igH^B2. 4qA5ff 

^H-NMR (CDC 1,, ppm):1.31(s, 18H, 

6.77(cl, ]=7.32Hz, 2H) , 7.18(td, J=7.48, 1.22H 
Z,2H), 7.44(td, ]=7.40, 1.22Hz, 2H) , 7.46Cd, J=8.5 
4Hz, 4H), 7.50Cd, D=1.22Hz, 2H) , 7.94Cd, ]=8.54Hz, 
4H), 8.02(d, 3=7. 93Hz, 6H) , 8.20(dd, J=7.93,1-53H 
Z, 2H)„ 

[0 049] c. mm 

2. 2' . 7. 7' -7-F7=¥X (t'7xx;U) -9, 
9' -Xfnt*^;!/:^ U>%i'Cia*;l/A (3 Otnq/in 
1) tcS^Sb> Xf>3-?>i/ ( 1 0 0 0 rpm) ^m 

LX. A^'^^J^/m^i^Y (I TO) t?»^§nfo 

^» Mg/Ag (8 0/2 0) O'^m^COV -i 

mB.-nmm-Mt ^ c <t j; ^ r ^tij-t s „ I T 0 

i i © Pal ic m^=F r > V + ;i/ ^ 3iffl f S i . ^ 

Tosa(i:jtbrs©W4%wu, »fe©x 

U5' hn;U5;^H2>x*sSlf.iJ$na. 



(51)Int.a.' 

0 0 7 D 307/79 
// C 0 7 C 13/72 
211/61 



F^'-^jSI^P^^fOHr-- 65719 t-y^-^-i 



f-vx ■ ey^^.T^-y^ 
F-f-^aS^^fflllT-'- 



- 65830 t>^}y7- 
■i^j^hy—^ 14 



F y M^^MQM r - - 6 5189 -f " X 

/^■;7-<;^y -:;-y-— v-jL h- ^ — -b 

13 

in-)mm r)\yy ■ '^*)Vy 

F ^aS^t^aa-r — 55131 V ^ >•:; , 
TA • y >-fe'>'<;l/i7 23 

hWy'Am^mmT — 55126 v^>>:;, 
-fe';i/F y •i'xy>i^ 13 



